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GLOSSARY OF TERMS
Several links to resources wistglossaryof fishery erms areavailable below.

NCDMF: Defining Fisheries: A User's Glossary

ASMFC:. Acronyms and Glossary of Commonly Used Terms
NOAA: Fisheries Glossary

FAO: Term Portal

LIST OF ACRONYMS

ACCSR Atlantic Coast Cooperative Statistics Program
APAISA Access Point Angler Intercept Survey

APTO Average Landings Per Trip

ASAPJ§ Age Structured Assessment Program

ASMFCd Atlantic State Marine Fisheries Commission
CAPO Coastal AnglingProgram

CHPPR Coastal Habitat Protection Plan

CRFLO Coastal Recreational Fishing License

EEZS Exclusive Economic Zone

ESA3 Endangered Species Act

FO FishingMortality

FAOQ Food and Agriculture Organization of the United Nations
FES) Fishing Effort Survey

FEUSY Fishery Economics of the U.S.

FMPS Fishery Management Plan

G.S.0 General Statute

IMPLAN & ImpactAnalysis for Planning

ISM@ Inch Stretched Mesh

ITPS Incidental Take Permits

MAFMCd& Mid-Atlantic Fishery Management Council
MRIP& Marine Recreationdhformation Program
NCACA North Carolina Administrative Code

NCDEQS North Carolina Department of Environmental Quality
NCDMFd North Carolina Division of Marine Fisheries
NCDWRA North Carolina Division of Water Resources
NCMFCA North Carolina Marine Fisheries @wmnission
NCTTPS North Carolina Trip Ticket Program

NMFSA National Marine Fisheries Service

NOAAO National Oceanic and Atmospheric Administration
PSES Proportional Standard Error

RSCFLO Retired Standard Commercial Fishing License
RCGLO RecreationaCommercial Gear License

SAVO Submerged\quaticVegetation
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SCFLo Standard Commercial Fishing License
SSB3 Spawning Stock Biomass

TACO Total Allowable Catch

TALO Total Allowable Landings

TLO Total Length

#PARS Number of Participants
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EXECUTIVE SUMMARY

North Carolinads southern flounder resource
recorded landings in 1889. Southern flounder supports one of the largest and most valuable
commercial fisheries in North Carolina and accounts for aqmiadely 99% of the Atlantic coast
commercial southern flounder landingecreationally, southern floundierNorth Carolina has

been the most targeted species2@of the last 30 years. The North Carolina recreational

southern flounder fishery rankscemd on the east coast for hanastihas more releas¢han

any other state.

The 2019 coaswide stock assessment, including data through 2017, determined the southern
flounder stock is overfished and overfishing is occurring. North Carolina law require
management action to end overfishing wittvio years. Recovery of the stock from an

overfished condition must occur within 10 years and provide at least a 50% probability of
success from théatethe plan is adoptedRebuilding of this stock in tQearsrequires a
minimumreduction of 52% in total annual removals by weight for both the commercial and
recreational fisheries based on 2017 harvest (landings and dead discards). Amendment 3 further
refines and builds on action taken in Amendment 2, whichtadapmore conservative 72%
reduction for the fisheries to help ensure the statutory requirements for rebuilding the southern
flounder stock, described above, are ndnagement strategies implemented through
Amendment 3 will not restart the time requirams set in Amendment 2 as approved in August
2019, that are necessary to meet the statutory mandates.

The goal of Amendment 3 is to manage the southern flounder fishery to achieveusteifing
population that provides sustainable harvest using selessed decisiemaking processes. The
objectives to achieve this goal include: maintain/restore the southern flounder spawning stock
with expansion of age structure and abundance to prevent overfishing; restore, enhance, and
protect habitat and environmt@l quality; monitor and manage the southern flounder fishery and
its ecosystem impacts; promote stewardship of the resource through outreach and
interjurisdictional cooperation; and promote the restoration, enhancement, and protection of
habitat consista with the Coastal Habitat Protection Plan (CHPP).

To meet statutory requirements to achieve asetaining southern flounder population,
sustainable harvest is addressed in the FMP to ensure thtetangiability of the commercial

and recreationdlsheries. Other issues in the plan include increased recreational access, inlet
corridors, adaptive managemgsector allocations, slot limits, and phasing out anchored-large
mesh gill nets from the North Carolina southern flounder fishery. Specifimreeadations for
each issue are as follows:

1) Sustainable Harvest:
Selected quantifiable management measures for recovering the stock are:
1 implementation of a commercial quota allocated between mobile gears and pound
nets wher e t tommescialg¢ars ars dividedinto kwe areas using
the existing Incidental Take Permit (ITP) boundary line for management units B
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D and the statedbs pound net fishery 1is
Amendment 2;

1 maintain 72% reduction and cuntesuballocation for the pound net fishewith
directionfrom the North Carolina Marine Fisheries Commission (NCMFC) as
foll ows: Aln 2024, as the shift in all
recommendations to the NCMFC on approachesdmtaining a sustainable sub
allocation for the commercial pound net fishery, as needed based on the economic
and biotic con@ndti ons at that ti meo

1 implement a single season for the recreational gig and-andkne fisheries to
constrain them to aannual quota.

These management measures in conjunction with accountability measures that will better
maintain flounder harvest to the overall quota are estimated to result in a 72% harvest
reduction from the 2017 harvest value.

Selected nomuantifiabk management measures include:
1 the use of trip limits specifically for pound nets and gigs to allow limited harvest
within the quota after reaching the di
1 areduction in the recreational bag limit to one fish per pgrsoday; and
1 prohibit the use of Recreational Commercial Gear License (RCGL) gear for the
harvest of southern flounder.

These management measures, while not having measurable reductions, could help
improve the condition of the southern flounder staalt provide tools for meeting
management targets.

Additionally, a resolution was passed that the NCMFC recognizes that there may need to
be consideration of a moratorium if there are continued excesses in the allowable catch of
flounder in both sectors.

Increased Recreational Access by Managing Southern Flounder Separately from other
Flounder Species:
The selected management measures include:
1 onefish ocellated flounder bag limit during March RApril 15 for hookandline
in ocean waters only
1 onefish any flounder bag limit during the southern flounder season.

These measures increase recreational access to summer and Gulf flounder while
mairntaining the harvest reductions in the southern flounder fishery. The earliest this
spring season could occur is 2023 as summer flounder management conservation
equivalency is needed from the Atlantic States Marine Fisheries Commission (ASMFC)
and Mid-Atlantic Fishery Management Council (MAFMC). Any harvest of southern
flounder in this early season will impact the length of the fall southern flounder season.

(0]
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3) Inlet Corridors:
The selected management strategy is to not implement inlet corridors fagrsouth
flounder at this time. Landings and tagging data have not identified inlets as areas of
increased exploitation for southern flounder, and research is being conducted to provide
additional information about southern flounder inlet use.

4) Adaptive Manageent:
The selected management strategy is to adopt the adaptive management framework based
on the approved peeeviewed stock assessment. Implementation of an adaptive
management strategy for the North Carolina southern flounder fishery providedifiexibi
for maintaining the total allowable landings. The framework allows for additional
protections for the fishery while ensuring future sustainability.

5) Sector Allocations in the Southern Flounder Fishery:
At the Nov. 2020 business meeting, the NCMFQuested analysis of various
recreational and commercial allocation percentages. In March 2021, the NCMFC voted
on and approved sector allocations of 70/30 commercial to recreational for 2021 and
2022 and shifting to 60/40 for 2023, and 50/50 parity begmm 2024.

Based on recognition of a series of coincident concerns specific to the initial steps in
rebuilding the southern flounder fishery, i€ MFC voted in Feb. 2022 to delay the
transition to 50/50 parity by two years (time for at least one ©fdrval to female
maturity). The selected allocations will be 70/30 for 2023 and 2024, 60/40 for 2025, and
50/50 parity starting in 2026.

6) Implementing a Slot Limit in the Southern Flounder Fishery:
The impacts of harvest size slot limits at varioagsiin the recreational hoakdline
southern flounder fishery were examined. The selected management measure is not to
implement a slot limit and maintain the-iifeh total length (TL) minimum size.

7) Phasing Out Larg&lesh Gill Nets in the NortiCarolina Southern Flounder Fishery:
The selected management strategy is to continue to allow anchoredhkesbagill nets
to harvest southern flounder in the North Carolina southern flounder fishery. The issue to
phase out largenesh gill nets by the eraf the current sea turtle ITP in 2023 originated
from a request by the NCMFC. Sustainable harvest in the southern flounder commercial
fishery can be achieved with or without the use of anchored-haegh gill nets.
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INTRODUCTION

This is AmendmenB to the N.C. Southern Flounder FMP. The last review of the plan
(Amendment 2) was approved by tREMFC in August 2019 and implementadeduction in
fishing mortality in the commercial and recreational fisheries to a level that ends overfishing
within two years and allows trepawning stock biomagSSB) to increase between the threshold
and the target within 10 yearBhis was accomplisheda targeted reductions &2% in total
removals in 2019 and2% beginning in 2020V hile the minimurnrstatutoryrequirement to meet
the rebuilding threshold was a 52% reduction, management actions approved through
Amendment 2 exceeded the minimumorderto increase the probability of successfully
rebuilding this important recreational and commercial resodmmendment 2 followed a peer
review workshop evaluating the 2018 ceasie stock assessmefor southern flounderAt the

end of the peer review workshop, the Southern Flounder Review Panel accepted thegooled
run of theAge Structured Assessment Progrg&®AP) model presented at theviewworkshop

as a valid basis of management for at least the next five years, with the expectation that the
model will be updated with data through 2017 to provide the best, most up estiaiate of
stock status for magament. Results of tH019update indicate the stock is overfished and
overfishing is occurringFlowers et al. 2019Analyses were conducted to estimate projections
of reductions to fishing mortalitshat isnecessary to end overfishing and to determine which
reductions would be necessary to rebuild the spawning stock biomass and end thleeolverfi
status.

Amendment 2 was expedited to begin rebuilding the stock immediBte¢yto the shortened
time frame for development, Amendment 2 incorporated a seasonal apjaroaebtreductions
while deferringmorecomplex anccomprehensive managemetragegiedo be cevelopedn
Amendment 3In Amendment 3, the management stragedpave beenpdated to include a
guotabased fisheryvith accountability measurdsr both the commercial and recreational
sectordased on delayed allocation changesnmerciabearsub-allocations, commercial trip
limits, reductions in recreational bag limits, prohibiting recreational commercial gear license
holders from harvesting southern flounder, increased recreational Huoegghspringocellated
flounder sason andadaptive managemernfhesestrategies wilbe implemented throughe
Directors proclamation authority following thedaptive management framewattopted by
this plan.

To see further details on past FMP amendments, supplemergsisiors, go to the latest
annual FMP updatéftps://deqg.nc.gov/about/divisions/marifigheries/publieinformationand
education/managinfisheries/fmp.

MANAGEMENT AUTHORITY

All management authority for the North Carolsauthern flounder fishery is vested in the State

of North Carolina. The NCMFC adopts rules and policies and implements management measures
for the southern flounder fishefWhile sole management authority of southern flounder rests

with the statein North Carolina recreational flounder management iarbgggregate of three

species [southern, summé&. flentatu$, and Gulf P. albiguta) flounders]. Thereforghe

s t amamagesment agouthern floundeis also impacted in the ocean by jbimt ASMFC/


https://deq.nc.gov/about/divisions/marine-fisheries/public-information-and-education/managing-fisheries/fmp
https://deq.nc.gov/about/divisions/marine-fisheries/public-information-and-education/managing-fisheries/fmp

AMENDMENT 3 DRAFT

MAFMC Summer Flounder, Black Sea BaasdScup FMP Thisimpacts southern flounder
management in ocean waters off North Carolina with ASMFC impacting the state waters and
MAFMC impacting the federdtconomic Exclusion ZondegZ) waters. Approval of changes

by ASMFCmay not beequired if the changes arepected to be more restrictive than the
management measures already approved by ASMFC. Changes to the summer flounder fishery in
EEZ waters off North Carolina may be impacted by the MAFMCNaitibnal Marine Fisheries
Service NMFS) until conservation equalencies are approved by NMFS.

Seehttp://portal.ncdenr.org/web/mf/Hesheriesmanagemerfor further information on fishery
management in North Carolina.

GOAL AND OBJECTIVES

Goal: Manage the southern flounder fishery to achieve assesifaining population that provides
sustainable harvest using scief@sed decisiemaking processes. The following
objectives will be used to achieve this goal

Objectives:

1. Implement management strategies within North Carolina and encourage
interjurisdictional management strategies that maintain/restore the southern flounder
spawning stock with expansion of age structure of the stock and adequate abundance to
prevent overfishing.

2. Restore, enhance, and protect habitat and environmental quality necessary to maintain or
increase growth, survival, and reproduction of the southern flounder population.

3. Use biological, environmental, habitat, fishery, social, and economic data needed to
effectively monitor and manage the southern flounder fishery and its ecosystem impacts.

4. Promote stewardship of the resource through increased public outreach and
interjurisdictional cooperation throughout the species range regarding the status and
managementf the southern flounder fishery, including practices that minimize bycatch
and discard mortality.

5. Promote the restoration, enhancement, and protection of habitat and environmental
guality in a manner consistent with the Coastal Habitat Protection Plan.

DESCRIPTION OF THE STOCK

BIOLOGICAL PROFILE

Physical Description

Southern flounder exhibit a unique body type compared to most other fish species, belonging to a
subgroup known aatfishes.While most fish species are bilaterally symmetrical and have body
parts equally distributed on each side of their body, flatfish species, including southern flounder,
possess both eyes on one side of the body and are considered to lack symmetry. Heedy hat
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southern flounder larvae have bilateral symmetry but after currents carry them into the estuaries
they, like other lefteyed flounderd.g, summer flounderyndergo metamorphosis (Figure 1,
Francis and Turingan 2008chreiber 2013

A —rty T M-

Figure 1. Metamorphosis stages of the summer flourRBmalichthys dentatugA)
Hatched yolksac larva. (B) Prransformation larva before eye migration
commences. (C) Early metamorphosis and the beginning of eye migration. (D)
Mid-metamorphosis. (E) Metamorphilinsax, right eye has migrated over the
dorsal midline. (F) Young juvenile. Left column in B shows the migration of
the eye across the skull; migrating right eye is shaded in gray. Rightmost column
shows wholebody morphological changes at each stagege originally printed
in Martinez and Bolker 2003

Due to this metamorphosis, southern flounder
eye shifts and the eysde of the flounder is the left sidBdniels 200D Southern flounder also
exhibit a unique patternof pignnt at i on wher e t he fcontrgstingveth de o f
the white coloration typical oftheb ot t omo si de. Southern floundet
and can use the dark pigmentation on hidee ftop
from predators and ambush préyrrjvillaga and Baltz 1999

Distribution

Southern flounder are widely distributed along the United S(Btaadon et al. 2001)n the
Atlantic Ocean, southern flounder reside in coastal habitats from North Carolina to Cape

6
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Canaveral, FloridaA small number of southern flounder have been observed north of North
Carolina. In the Gulf of Mexico, southern flounder can be found from northern Mexico to
Tampa, Florida. Genetic studies have indicated there is little to no movement of southern
flounde between the Gulf of Mexico and Atlantic Ocean as the peninsula of Florida acts as an
ecological barrie(Blandon et al. 2001; Anderson and Karel 2012; Midway et al. 2014)

Tagging studies show theadividual southen flounder are capable of undergoing movements
from North Carolina tahe east coast ¢florida (Craig et al. 2015; Loeffler et al. 2019)

Additionally, genetic studies indicate that individuals from North Carolina to Florida are capable
of spawning together and that the Atlantic Ocean population is well ri¥adg et al. 2015)

While each Atlantic state manages southern fileurin their own waters, based on this life

history information, a mukstate cooperative group stock assessment was used to determine the
status of the unit stock (s#®e Stock Statusectionbelow).

Habitat

More information is known about habitat Use southern flounder in estuarine habitats than the
ocean. As southern flounder mature aroundgbey migrate out of the estuaries and spawn in
the ocearbutthis migration to ocean spawning grounds is not well understood (Figure 2). No
surveys or lege-scale fisheries exist for these fish in the ocaaah thereforgit is difficult to

directly observe where adult southern flounder go after they leave the estuary and what drives
their habitat selection once offshore. The location and/or the numb#slodre spawning

ground(s) is currently unknowilidway and Scharf 2012)hough research is currently

underway to determine these locations and migratory pathways. Most of theedaethation

of southern flounder habitat use has occurred within estuarine environments where juveniles are
easily accessible for scientific stu(Burke et al. 1991; Fitzhugh et al. 1996; Froeschke et al.
2013)

Larval southern flounder are transported into sounds and estuaries during late winter and early
spring by winddriven currets (Figure 2;Taylor et al. 2010and survival is greatly influenced

by a number of variables. Once within the estuary, southern flounder typically settle in low
salinity areagBurke et al. 1991; Miller et al. 1991; Lowe et al. 20I1¢spite the tolerance of
young juvenile southern flounder to various salinities, low dissolved oxygen values have been
shown to inhibit growth of newly settled southdélounder(Taylor and Miller 2001; Del Toro

Silva et al. 2008)As southern flounder age they can tolerate prolonged periods of leoveid
oxygen, and are thought to remain in low oxygen areas as adfifddeesxpending energy by

moving into other areas where environmental conditions may not necessarily iritizve

2007)

In addition to water quality influences, bottom structure and water depth are important drivers of
juvenile southern flounder habitat selection. The presence of sssagidier marsh edge has

been shown to have a positive effect on southern flounder abur(@NaifeezJames et al. 2009;

Furey and Rooker 20138nd these structures have been known to serve as refuge for estuarine
juvenile fisheqRooker et al. 1998; Stunz et al. 2008¢veral studies have indicated that water
depths of less than three feet are significantly related to southern flounder abuudalsbect

al. 1999; Furey et al. 2013; Froeschke et al. 2@@&entially, theuse of shallow neashore
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areas by southern flounder during their juvenile period increases survivorship by protecting
individuals from predator@anderso et al. 2004)However, southern flounder overwintering

in the estuary may select deeper waters or move to higher salinity areas near ocean inlets where
environmental conditions are more stable during winter mdktbdensead 2018)or

additional information on how habitat and water quality affect southern floundtresee

Ecosystem and Fishery Impasisction

I 0 km 40

Figure 2. Artist interpretation of the southern flounder life cydiaage eiginally printed in
Hollensead 2018.

Reproduction

Southern flounder migrate out of North Carolina estuaries frorQuotdber to mieNovember

to spawn(Hollensead 2018)No direct observation of spawning has been observed in the wild,
but laboratory experiments have been conduitephantify southern flounder fecundity
(number of eggs) and fertilization succ@attanabe et al. 2001)

In North Carolina, 50% of females are considered mature by 16 inches TL and ages 1 or 2
(Midway and Scharf 2012Yhis length at maturity is larger than what has been reported in
Florida (8.4 inches TLTopp and Hoff 197pand the Gulf of Mexico (12 inches TCorey et al.
2017) indicating a potential shift in lengdt-maturity the further south the species oc¢ues

et al. 2018)
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Age and Growth

Growth rate and lengtat-age in North Carolina are highly variable for southern flounder
(Fitzhugh et al. 1996)Juvenile female southern flounder exhibit a higher growth rate than male
southern floundemMidway et al. 2015and females generally attain a larger maximum size
compared to malg$ischer and Thompson 20040 North Carolina, the maxiom observed

age is older for females at nine years compared to six years for males and maximum observed
length was 33 inches TL for females and 20 inches TL for nflaéeset al. 2018)Additional
information on age and growth of southern flounder can be found in the annual Southern
FlounderFMP Update located heréttps://deqg.nc.gov/about/divisions/marifigheries/publie
informationand-education/managinfisheries/fmp

PredatotPrey Relationships

Southern flounder are bottom dwelling, ambush predators that use their unique doloring
camouflage themselves in order to opportunistically feed on a wide range of prey @padies
1995;Arrivillaga and Baltz 1999 Young juvenile southern flounder generally eat small
invertebrate specid&llis 2007)before shifting to aigt made up of mostly other fish species
(Fitzhugh et al. 1996)n general, the most common prey fish species encountered in adult
southern flounder diets are bay ancho&g¢hoa mitchill), spot(Leiostomus xanthurjisand
spofin mojarra Eucinostomus argenteud/enneret al.1990) Some predators of southern
flounder include sandbar sharkdafcharhinus plumbeuy&llis and Musick 2007and bird
speciegKellison et al. 2000; Hossain et al. 2002)

STOCK STATUS

Stock Unit Definition

The biological unit stock assumed for the stock assesgFlemters et al. 20195 based on
multiple tagging studiefRoss et al. 1982; Monaghan 1996; Schwartz 1997; Craig and Rice
2008) genetic studiefAnderson and Karel 2012; Wang et al. 2QE8)d an otolith morphology
study(Midway et al. 2014)all of which provide evidence of a single stock occurring in waters
of North Carolina, South Carolina, Georgia, and the east coast of Florida.

Assessment Methodology

Landings and dead discards were incorporated into a quantitative model that estimates both
historical and current population sizes and harvest rates. Landings and dead discards were
available from the commercial and recreatidisdleries Eight fisheryindependent surveys were
also inpus into the modelincludingrecruitment indices from Northaolina, $uth Carolina,

and Florida and adult indices from North Carolina, South Carolina, Geargi&)orida, and a
nearshore ocean survey from Cape HatteNwmth Carolina to Cape Canaveral, Florida.

When considering population size and ldaagn viability, stock assessments most often use a
measure of female spawning stock biomass t

(0]
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spawning stock biomass includesnale fish that are mature and capable of producing offspring.
Fishing mortality, abbreviated &s is a measure of how fast fish are being removed from the
population by the different fisheries. Removals include those fish that are kept and those that ar
discarded dead or die after release.

The stock assessment 6s cSb6Bancfishing rho2idity rateswere t i ma t
compared to levels that are considered sustainable. These sustainable levels are based on
established reference pointatinclude a target and threshold. The threshold is the minimum

level required for sustainability and when that level is achieved, the stock is considered healthy.

The targets a level thaprovidesa buffer to minimize risk and increases the probabuifty

successfully rebuilding the stadk current femaleSSBis less than the threshold for biomass,

the stock is said to be overfished. If the current harvest rate is greater than the associated

threshold, the current rate of removals is too high andister{ is said to be occurring.

Overfishing is the state of removing fish at an unsustainable rate that will ultimately reduce the
female spawning stock biomass and result in an overfished stock.

Current Stock Status

Results show that SSB hdscreased since 2006 (Figure 3) and recruitment, while variable
among years, has a generally declining trend (Figure 4). Fishing mortality did not exhibit much
inter-annual variability and suggests a decrease in the last year of the time series (Figure 5).

The model estimated a value of 0.35Rag (fishing mortality target) and a value of 0.53 for
F2s9 (fishing mortality thresholdFigure 5) The estimate of SSBy(target) was 5,452 metric
tons and the estimate of S8 (threshold) was 3,900 metric to(fsgure 3)

The level of femal&SBthat represents the minimum level of sustainability for southern

flounder was estimated at 8.6 million pounds. The stock assessment estimate ocSfeRfate
southern flounder in 20lwas 2.3 million pounds. Because the current (2017) estimate of female
SSBis below the threshold reference point, the stock is considered oveifisgece 3) The
probability that the 2017 estimate of SSB is below the threshold value is 100%.

The assesnent model estimated thifatan be no greater than 0.53 for a sustainable southern
flounder population. The current (2017) estimat€é éfom the stock assessment was 0.91, which
is above the threshokreference poinfFigure 5) Because the current (D) F is above the
threshold, overfishing is occurringihe probability the 201F is above the threshold value is
96%.
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Figure 3. Predicted female spawning stock biomass (SSB) from the base run of the ASAP
model, 19892017. Dotted lines represent standard deviation&$SD) of the
predicted values. (Source: Flowers et al. 2019)
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Figure 4. Predicted number of recruits (thousands of fish) from the base run of the ASAP

model, 19892017. Dotted lines represent + 2 standard devia{i®b3 of the
predicted values. (Source: Flowers et al. 2019)
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Figure 5. Predicted fishing mortalit{F) rates (humbersveighted, agesi2) from the base

run of the ASAP model, 1982017. Dotted lines represent + 2 standard
deviationg(SD) of the predicted vaks. (Source: Flowers et al. 2019)

Projections

Calculations were made to determine the reductions in total catch necessary to end overfishing
and to reach the fishing mortalitigreshold andarget. Additionally, a series of projections were
performed to examine future stock conditions under variousmgement scenarios. The
calculations of percent reductions indicate thatisimum of a31% reduction in total catch
(landings plus discards from all fleets) would be requioeeind overfishingHowever, while this
reduction is sufficient to end overfisity in two years, it is not sufficient to rebuild SSB to meet
the 10year schedule to end the overfished status (Figure

Projections were also carried out to determine the fishing mortality and the associated reduction
in total catch necessary to end the overfished status and to reach the SSB target within 10 years
(by 2028, assuming management imphsgulations beginningn 2019). The projections

indicate that afr equal to 0.34 and a 52% reduction in total catch is needed to reach the SSB
threshold by 2028 and end the overfished status (FiQufie reach the SSB target by 20£8,

needto be lowered to 0.18 and totakcika needto be reduced by 72% (FiguBg
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Figure 6. Projections obpawning stock biomasSEB) related to fishing at a level to end

overfishing in the required twyear periodNote SSB does not rebuild within
required teryear time period. (Sourc&lowers et al. 2019)
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Figure 7. Predicted future spawning stock biomass (metric tons) assuming the fishing

mortality value necessary to end the overfished status by(#@#i€ated by
vertical red line) (Source Flowers et al. 2019)
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Figure 8. Predicted future spawning stock biomass (metric tons) assuming the fishing

mortality value necessary to reach the S&gby 2028(indicated by vertical red
line). (Source: Flowers et al. 2019)

ECOSYSTEM AND FISHERY IMPACTS

Habitat use patterns of gbern flounder vary over time and space by life stage. The growth and
survival of southern flounder within the habitdisy useare maximized when water quality
parameters, such as temperature, salinity, and dissolved oxygen, are within optimal ranges. Fo
further information on habitat use by life stage and optimal water quality parajsetthe

Description ofthe Stocksection Additional information on the habitats discussed below, threats

to these habitats, and water quality degradation, as well as how these topics relate to fisheries can
be found in theCHPPand various Division of Water Resour¢®@sCDWR) publications

(NCDWQ 2000a, 2008a; NCDEQ 2018&jgure9).

While southern flounder can be found in both the estuaries and the ocean, more islkootvn
the species as it occursthe estuary. This section withostlyfocus on the importare of the
estuarine habitaténlets, and ocean bottorased by southern flounder and the broad effects of
the southern flounder fishery on the habitat and ecosystem in these areas.
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Effects

—_—

Water Quality

Coastal Habitats

* Submerged Aquatic
Vegetation (SAV)

* Wetlands

* Shell bottom

* Soft bottom

Impacts

* Eutrophication
* Hypoxia

* Salinity regime
* Acidification

* Toxins

* Fish kills

* Algae blooms

|

* Habitat and Species:

* Composition
* Abundance
* Distribution

* Habitat quality
* Habitat availability for:

* Nursery
* Refuge

* Forage

* Corridors

Effects of threats and alterations on wapeality and coastal habitats and their

ultimate impact on the growth and survival of southern flounder.

HABITAT DEGRADATION AND LOSS

Southern flounder migrate through the coastal ecosystem over their life cycle using multiple
habitats Many habitat types angarticularly important as nursery, refygadforagehabitats.
Coastalnlets and ocean bottoaiso act as an importaoorridorfrom estuarine nursery habitat

to ocean spawning arediese and other potentially important flounder habitats are described in
detail in theCHPPwhich can be found herbttps://deg.nc.gov/about/divisions/marine
fisheries/publieinformationandeducation/habitainformation/chpg(NCDEQ 2016)

Additionally, research is underway by the division and universities to identify spaangag
and associated habitdts southern floundein the ocean

Portions of these habitats have been degraded or lost over time by a variety of anthropogenic
(human caused) sources. It is difficult to quantify how habitat degradation may alter southern
flounder population dynamics, butistimportant to understand how habitat lassl condition

controls the growth and survival of estuarine fish species. Protection and enhancement of these
areas may be particularly important for growth and survival of juveniles to adult southern
flounder Key habitats for juvenile southeflounder in estuariefor foraging, refuge, and their
growth to adults include: submerged aquatic vegetg8a), wetlands, shell bottom, and soft
bottom(Table 1;Rozas and Odum 1987; Burke et al. 1991; Mitsch and Gosselink 19937 Wals

et al. 1999; Graff and Middleton 2001; NafiEmmes et al. 2009; Meyer 2011; Furey 2012; Furey
and Rooker 2013; Scyphers et al. 2015; Dance and Rooker. 2015)

Whensouthern flounder reach spawning sjzesthinlets and ocean bottoms becoaongical

habitats Adults move tooffshoreoceanspawning grounds during the fall and winter to complete
their life cycle.Larvaespawned offshorare transportethto the estuarine system by nearshore

and tidal currententering the estuary through codstets before settling in preferred estuarine
habitats It is believed that some adult southern flounder return through the inlets to the estuaries
and riversafter spawninghowever, some adult flounder are thought to remain in the ocean after
spawning(Watterson and Alexander 2004; Taylor et al. 2008 proportion of the adult
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spawning stock remaining in the oceasrsusthosereturning to the estuaries is unknown. For
moreinformation on themportance ofnletson the southern flounder populatipssethe Inlet
Corridorsissuepapet

WATER QUALITY DEGRADATION

Good water quality is essenti@othfor supporting the various life stages of southern flounder
(Table 1) and maintaining their habitats. Naturallguwydng and human caused activities can

alter the preferred salinity or temperature conditions, elevate toxins, nutrients, turbidity, as well
as lower dissolved oxygen levels which can degrade water quality.

Table 1 Water quality parameteangesandhabitats associated with different life stages
of southern flounder.

. Salinity Temperature Dissolved Associated .
Life Stage N Oxygen : Related literature
(ppt) (°C) Habitats
(mg/L)

. Reagan ad Wingo 1985;

Adult 0i 36 4igs Createrthan Entire estuary anc oo oot al 2013; NCDEQ
5.0 ocean 2016

Inlet and ocear Williams and Duebler 1968;

Larvae 9 36 16i 35 Greater than water column, Reagan and Wingo 1985;

3.7 estuarine soft Burke et al. 1991; Moustakas
bottom et al. 2004; NCDEQ 2016
Reagan and Wingo 1985;
Taylor et al. 2000; Taylor and
. Greater than Wetlands, SAV, Miller 2001; Del ToreSilva et
Juveniles 0.02 35 16i 35 37 shellbottom, soft al. 2008; Nafiedames et al.
) bottom 2009; Lowe et al. 2011,
Farmer et al. 2013; NCDEQ
2016

More detailed information on water quality degradation, including the topics of hypoxia, toxins,
and temperature in North Carolina and éfiect onfish stocks can be found through the
NCDWR guides(NCDWQ 2000, 2008xand the GiIPP(NCDEQ 2016)

GEAR IMPACTS ON HABITAT

Bottom disturbing fishing gear can impact ecosystem function through habitat degreSition
(or nonmobile) gear used in a fishery tends to have a lesser impdbitat compared to
mobile gear, as themount ofarea affected by the static gear tends to be insignificant when
compared to that of the mobile géRiogers et al. 1998Both bottom disturbing and static gear
can have impactsf bycatchwhile in operatiorand can have negative impacts if the gear is
abandoned or lost

The primary gears used in the southern flounder commercial fishery are pound nets, gill nets, and
gigs In the recreational fishery hoedndline and gigsare the primary gear®ther gears that

may harvest southern flounder as incidental catch indladécrab and peeler pots, crab and

shrimp trawls, channel nets, fyke nets, and haul seitestgears thainteract withsouthern
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flounderare considered static gg@arnette 2001; NCDEQ 2018hus in general fishing gear
targeting flounder have minimal impact on habitat.

BYCATCH AND DISCARDS OF NONTARGET SPECIES

Finfish and shellfish species may be caught as incidental bycatch in fisheries targeting southern
flounder and may be retained or discarded as a resedooiomic, regulatory, or personal
considerations. For discussion on &tgh and discards of southern flounder from the commercial
and recreational fisheries, s Description of the Fisheriesection

Other Finfish Species

From 2013 to 201Annualsouthern flounder gill net trips landed 162,141 pounds (24%glof
other than flounder (incidental catchile these same trips averaged 520,227 pounds (76%) of
southern flounder-our species, or groups of species, comprised over 77% ioicidentad

catch by weightred drum(Sciaenops ocellatiisblack drum(Pogonias cromis catfishesand
sheepsheaffrchosargus probatocephalu€)ver40 additonal species, including spotted
seatrou{Cynoscion nebulosysbluefish(Pomatomus saltatr)x stripedmullet (Mugil cephalu$,

and striped bagd/orone saxatili comprised the remaining 23% of the catch

Six species comprised approximately 76% of the observed discards (live and dead; by number):
Atlantic menhadenBrevoortia tyrannu blue crab Callinectes sapidyscommon carp

(Cyprinus carpi@, cownose raysRhinoptera bonasjsred drum, and Atlantic stingrays

(Dasyatis sabinp Additionally, southern flounder make up 10% of the overall discards from the
southern floundegill net fishery (forfurther discussion sabe Description of the Fishery

section). An additional 135 species make up the remaining 14% of discarded catch, including
bluefish, Atlantic croaken\licropogonias undulais), and horseshoe crabiifhulus polyphemys

From June thnagh Octobef2013 2017)greater than 75% of all gill net trips made were

targeted flounder trips.

Over 70%of the landings from flounder pound nets were southern flounal@r2013 to 2017
Summer and Gulf floundeomprised approximately 2% of the hest during the same time
frame. Other species commonly captured included black dramestiish (Peprilus
alepidotu$, and red drumMore than thirty additional species including sheepsHhaatkrfish
(Peprilustriacanthug, and catfish made up the reimiag catch;with none of these species
individually exceethg 1% of the total catchMortality of nontargetspeciegliscardedrom
pound nets is likely minimal, provided fishing practices are such thabhamested fish are
handled carefully and released immediately.

Gigging for southern flounder results in very little bycatch of-floander species since fish are
gigged bysight.Other flounder species, such@slf and summer flounder, are subject to the
same size restrictions and may be taken in fishing operations targeting southern flounder.
Giggers in boththe recreational and commercial fisheas be prone to gig uedsized
flounder, resulting in some regulatory discards of these other flounder species.
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Protected Species

Protected species (sometimes referred to as 0
encompasses a range of organisms that are protected kgl fadgtate statutes because their
populations are at risk or vulnerable to risk of extinction. Federal statutes include the Endangered
Species Act (ESA), Marine Mammal Protection Act, and the Migratory Bird Treaty AtheOf
federally protected specidbge following are known or suspected to be incidentally taken in the
southern flounder fishery: sea turtle species, sturgeon species, common bottlenose dolphin
(Tursiopstruncaus, and various bird species. There may be additional protected species that
occasionally occur in estuarine waters and rarely interact with the southern flounder fisheries.
The division currently has twid Ps(Section 10(a)(1)(B) of the ESA) that establisgdl take

thresholds for sea turtles and Atlantic sturg@&eipenser oxyrinchQsn estuarine gill nets

(NMFS 2013, 2014)As part of the ITPs, the division operatesodserver program to monitor

take levels and implement adaptive management measures based on those levels (for the most
recent annual reports sBgrd et al. 2020a, 2020b)

The bottlenose dolphin is the predominant marine mammal in North Carolina estuarine waters
(Hayes et al. 2018)ncidental takes of bottlenose dolphins in ocean gill nets have been
documented by federal fisheries obsen(eyssikatos and Garrison 201&vidence of

incidental takes iestuarine and oceaill netshas beemocumentean bottlenose dolphin
strandingshowever the level of bycatch in estuarine gill nets is unkn@Byrd et al. 2014,

Byrd and Hohn 2017 tatewide observer coverage of estuarine gill n€k® (year2014
presentronducted by the division documentauy one incidental take of a bottlenose dolphin
(smalkmesh McConnaughey et al. 201%ntanglement of bottlenose dolphins in North

Carolina pound nets is thought to be uncomnhonthe NMFS recoverednedead bottlenose
dolphin entangled in a pound rektring 2008 Byrd et al. 2014)

North Carolina has a great diversity of birds, including migratory water(iatser et al. 1980)
Within North Carolina estuarine waters, there are several species of birds that may be
unintentionally caught in the southern floundék-net fishery. Bycatch estimates for the
estuaringyill-net fishery are not aitable, thougiWarden (20103locumentedbycatch of
common loonsGavia immerjand redthroated loonsG. stellate)in oceanside and estuarine gill
nets operating from Maine to North Carolizll -net interactions with waterbirds have been
documented in several division sampling progrdmsve\er, in-depth studies are needed to
determine quantifiable bycatch estimates in the estugiiineet fishery and the levels of impact.

CLIMATE CHANGE AND RESILIENCY

Extreme weather events have always occurred, but scieatistgpatethat changes to North
Carolinabds climate in this centur ylyWinkelet be | a
al. 2020) It is predicted that average annual temperatures will continue to increase, sea level will
continue to rise, the intensity of hurriemwill increase, total annual precipitation from

hurricanes and severe thunderstorms will increase resulting in increased floodingvawénts

severe droughts will also likely increase due to higher tempesdiuekel et al. 2020)Flood

events can flush contaminatedtrientrich runoff into estuariecausing degraded water quglit

Runoff from food events can causeatrophication resulting in fish kills due hypoxig algal
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blooms andalteration ofthe salinity regimeFlood events can also cawsesion ofshorelines
resulting in loss of important coastal habitats, such as, SA¥I bottom, and wetlands, that are
critical to southern flounder throughout their life histdPgtential increases in extreme weather
eventscould have an inverse effect on the recruitment and survival of southern flounder in the
estuarine system.

Increasing temperatures will also impact the distribution of finfish and invertebrate populations
and the coastal habitats they use. It has been predicted that hundreds of finfish and invertebrate
species will be forced to move northward due to increasimperatures caused by climate
changgMorley et al. 2018)North Carolina already exhibits one of the greatest northsrafis

in commercial fishing effort, with average vessel landings occurridgr2further north each
year(Dubik et al. 2019)Studies have shown that the sex determination of southern flounder is
sensitive to water temperatures during larval development. When southern flounder were grown
in highand low water temperatures higher proportion of males were produced while a

midrange water temperature produced a sex ratio closer (buckenbach et al. 2003, 2009;
Montalvo et al. 2012)Honeycuttet al.(2019)found the more southerly habitats of North

Carolina exhibited warmer temperatures and consistently produced higher proportions of males
in wild populations (up to 94%), indicating latitudinal variation in sex ratios. With trends in
increasing water temperatures, this is an important factor in the understanding of population
dynamics of southern flounder.

The repeated impacts and compounding lossestheraffects of climate changan be
catastrophic not only to the coastal communities,to coastal habitats and tigheriesthey
supportWhile the risls and hazards associated with climate changesatréme weather events
cannot be completely eliminatetie effectscan be decreasdsy improvingcoastal resilience,
which can be brokedown into two partsl) community resiliency the ability of a community
to withstand, respond to, and recover from a disruption, and 2) ecosystem resiliea@bility
of the natural environment to withstand, respond to, and recover from a disysptbras
hurricanes, tropical storms, and floodigresilient ecosystem can bounce back from
disturbances over timmmpared toesistant ecosystemshose function may not be able to
recoverwith repeated disturbanceduilding a more resilient coastabmmunity and ecosystem
will help ensure th@ersistence afoastal habitats critical to the life history of southern flounder
and many other speci@CDEQ 2016, 2020)

HABITAT AND WATER QUALITY PROTECTION

The HAsheryReformAct statutes require that a CHPP be drafted byN\\GBEQ and reviewed

every five years (G.S. 143B79.8).The CHPP is intended as a resource and guide compiled by
NCDEQ staff to assist thilarine FisheriesEnvironmental Management, and Coastal Resources
commissions develop goals and recommendations for the continued protection and enhancement
of fishery habitats of North CarolinBlabitat recommendations related to fishery management

can be addressed ditgcby theNCMFC. TheNCMFC has passed rules that provide protection

for southern flounder habitaicluding theprohibiton of bottomdisturbing gear in specific

areas, designian of sensitive fish habitasuch as nursery areas and SAV beds, with agigkc

gear restrictions. Habitat recommendations not uN@MFC authority (e.g., water quality
management, shoreline development) can be addressed by the other commissions through the
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CHPP process. The CHPP helps to ensure consistent actions amongriimrassioms as well

as their supporting NCDEQ divisioriBhe CHPP alssummarizes the economic and ecological
value of coastal habitats to North Carolina, their status, and potential threats to their
sustainability NCDEQ 2016)

DESCRIPTION OF THE FISHERIES

Additional inrdepth analysesarli scussi on of North Carolinads ¢
southern flounder fisheries can be found in earlier versions of theesoutlounder FMP
(NCDMF 2005, 2013, 2017, 2019Il documents are available on the division website at:
https://deq.nc.gov/about/divisions/marifigheries/publieinformationandeducation/managing
fisheries/fmp Additionally, the License and Statistics Annual Reghi€ DMF 2020)produced
by the division can be found dtttps://deg.nc.gov/about/divisis/marinefisheries/sciencand
statistics/fisheriestatistics

The socieeconomic information presented here is about the fishery as of 2017 and is not

intended to be used to predict potential impacts from management chEmigesd other

information pertaining to FMPOs ar-makersrvegarding thellong o h el
term viability of the stateds commercially an
detailed explanation of the methodology used to estimate the econgpaicts, please refer to

the divisionbs License a(NCDMFR@0)Ii sti cs Section

COMMERCIAL FISHERY

Southern flounder supports one of the largest and most valuable commercial fisheries in North
Carolina, accounting for landings of @.#illion pounds with a dockside value of $5.66 million

in 2017. Historically, North Carolina has accounted for approximatéy &annual southern
floundercommercialandings from the U.S. South Atlantic coast since 1978 (Figdjre 1

Southern flounderdve been harvested commercially since the 1800s in North Carolina, with the
earliestdocumented landings reported in 1§8Mestnut and Davis 1975)he average

commercial fisherman in the southern flounder fishery is a miaigkel Caucasian male with

more than 50% of theincome coming from commercial fishiiBiaby 2000, 2001; Cheuvront

2002, 2003; Cheuvront and Neal 2004; Crosson 2010; Hadley 2012; Hadley and Wiegand 2014;
Stemle and Wiegand 2017; Gambill and Bianchi 2019)

20


https://deq.nc.gov/about/divisions/marine-fisheries/public-information-and-education/managing-fisheries/fmp
https://deq.nc.gov/about/divisions/marine-fisheries/public-information-and-education/managing-fisheries/fmp
https://deq.nc.gov/about/divisions/marine-fisheries/science-and-statistics/fisheries-statistics
https://deq.nc.gov/about/divisions/marine-fisheries/science-and-statistics/fisheries-statistics

AMENDMENT 3 DRAFT

South " Georgia, Florida East
Carolina, 0.31% Coast,
0.85% 0.33%

North
Carolina,
98.52%

Figure 10.  Average contribtion to U.S. South Atlantic coast southern flounder commercial
landings by state, 1978017.(Source: NOAA Fisheries Annual Commercial
Landing Statistics and North Carolina Trip Ticket Program
*Percentages may not total 100% due to rounding.

Another flounder species, the summer flounder, is also harvested in North Carolina. The
commercial fisheries for summer and southern flounder differ in terms of where they operate and
the gears they usEor example, summer flounder occur primarily in the ocean from North
Carolina to Massachusetts where they are harvesimarily with trawl gear. Commercial

fisheries for southern flounder occur almost exclusively in the estuaries where theyvasted

with a greater variety of geangrimarily gill nets, pound nets, and gigs.

In North Carolina, landings of southern flounder increased steadily in th&9%i@k, peaking in

the mid1990s before declining to nearly 1.4 million pounds in 2017ufl€igyl). Trends in

southern flounder landings were influenced, in part, by management restrictions, including a
guota implemented for summer flounder in the 11880s to early 1990s and restrictions in the
anchoredargemesh giltnet fishery to reduce imtental takes of sea turistarting in 2000.

These restrictions decreased the harvest of summer flounder, which had historically accounted
for most of the flounder landings in North CarolinanCarrentlywith decreased summer

flounder harvest, the sowin flounder fishery expanded through growth in the pound net fishery
and development of a fdirgemesh giltnet fishery in Pamlico Sound. These changes resulted
in southern flounder ranking as the top commercially landed flounder species uniivkemh4
summer flounder regained the tgjpot.
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Figure 11.  North Carolina annual southern flounder commercial landingeandssel
value, 19502017.(Source: North Carolina Trip Ticket Program

Commercial Fishery Data Collection

Data used to describe the commercial fisheries for southern floocohesfrom four sources:
NMFS, theAtlantic CoastCooperative Statistics Progrd@CCSP) the North Carolina trip
ticket program (NCTTP), and thidorth Carolinafishery-dependent sampling prografhedata
from NMFS includes historical data prior to 1978 and tata fromACCSPincludes landings
statistics collected from 1978 to 19%#ta pror to 1994were collected on a voluntary basis
with varying methodologies.

The NCTTP was implemented in 1994 to more accurately monitor commercial landings and
fishing effort. Through the NCTTP, the division requires dealers purchasing finfish and/or
shellfish from commercial fishermen to submit trip tickets that include information about the
catch (e.g species landed, pounds, gear, waterbody). Commercial fishanaeequired to hold
a Standard Commercial Fishing License (SCFL) or a Retired Sta@danthercial Fishing
License (RSCFL) to land southern flounder commercially in North Carolina. For commercial
fishermen to sell their catch directly to
and submit their own trip tickets. The combimednber of SCFLs and RSCFLs issued during
fiscal years 2008 through 2017 ranged from a low of 6,296 in 2017 to a high of 6,861 in 2008
(NCDMF 2020) The number of seafood dealers reporting landings of southern flounder has
ranged from 249 in 2012 to 189 2016. Finally, the fishergependent sampling program has
been ongoing since 198Zhis program collects data at fish houses by sampling the catch and
recording fishery characteristics, which allothe size and age distribution of southern flounder
to be characterized for each of the major gears and fisheries that harvest southern flounder.

Annual Landings and Value

Flounder landings reported through the NCTTP are not tabulated by species. Data from the
fishery-dependent sampling program indicate that southern flounder make up less than one
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percent of the catch from ocean waters, while summer flounder and Gulf flounder account for
approximately two percewr less of the flounder harvested from internal wateGIMF,
unpublished data). Therefore, it is assunmeithis analysighat all flounder harvested from
estuarine waters are southéiounder, while all flounder taken from the ocean are summer
flounder.

Unless otherwise noted, data presented in this seat@fiomthe NCTTP from 2008 to 2017.
Trends are shown for the dockside-{@ssel) valugharvest volumes presented in pounds.

Commercial landings of southern flounder were highly variable with a low in the time series in
2016 since the peak in 1994 (Figdry. Landings have been impacted by environmental
conditions, such as hurricanes, and changes in management str&egiikesn flounder may be
graded into fivanarketcategories: jumbo, large, medium, mixed, and small

Dockside price per pound of southern flounder is influenced by several faottuding fish

size and markefor examplethe sushi and sashimi marketve had the maximum price per
poundin the pastlt is important to note that the priperpound of southern flounder has
increased over time, averagerices have shifted from roughly $2 per pound to $4 per pound
acrosghe time series. As the total poundage of southern flounder lantsgiecreased over
time, exvessel values have remained relatively consistent, with the exception ovB@il
portions ofthe pound net fishery was disproportionately impacted by seveather (Tabl&;
NCDMF 2020)

Table 2. North Carolina commercial southern flounder landings in pounds and value,
2008 2017.(Source: North Carolina Trip Ticket Program

Inflation

Reported Reported Inflation Adjusted

Dockside Dockside Price Adjusted Dockside Price
Year Harvest Value Per Pound Dockside Value per Pound
2008 2,602,390 $5,650,295 $2.17 $6,500,664 $2.50
2009 2,396,240 $4,609,932 $1.92 $5,350,287 $2.23
2010 1,689,557 $3,695,889 $2.19 $4,086,544 $2.42
2011 1,247,450 $2,753,128 $2.21 $2,832,693 $2.27
2012 1,646,137 $4,451,482 $2.70 $4,600,162 $2.79
2013 2,186,391 $5,673,190 $2.59 $5,921,675 $2.71
2014 1,673,511 $4,839,672 $2.89 $4,833,380 $2.89
2015 1,202,885 $3,823,567 $3.18 $3,908,832 $3.25
2016 897,765 $3,610,533 $4.02 $3,731,125 $4.16
2017 1,394,617 $5,655,751 $4.06 $5,655,751 $4.06
Average 1,693,694 $4,476,344 $2.64 $4,742,111 $2.80

Landings by Gear

Historically, southern flounder were harvested commercially in North Carolina using pound nets,
seines, gill nets, and gig€hestnut and Davis 1973l but seine remain as primary gediisee
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et al. 2018) The use of gigs in the southern flounder fishery does not require a specific permit.
However, @ound Net Permit is required to use a pound net, including those used to harvest
southern flounder. The average number of issued permits between 2008 and 2017 was 285
[range: 2612012 to 304(2008; Table3].

Table 3. Number of commercial pound net permits by year of expiration and estuarine gill

net permits by license year (July 1 to June @®JurceFisheries Information

Network)

Year

(Expiration Year or  Pound Net Permits

Estuarine Gill Net

License Year) Issued Permits Issued
2008 304
2009 299
2010 296
2011 293
2012 267
2013 271
2014 285
2015 271 2,674
2016 283 2,897
2017 278 2,672
Average 285 2,748

As of 2015, an Estuarine Gill Net Permit is required to fish with anchgiledet gear in North

Carolinads estuard.i
of ITPs (Section 10(a)(1)(B) of the ESAor sea turtles ahAtlantic sturgeonNMFS 2013

es.

The

permits

ar e

used

2014). The lowest number of permipossesseduring a license year was 2,672 in 2017 and the

highest was 2,897 in 2016 (Talde

Pound nets and gill nets have bées dominant gears, with gill nets leading harvest from the
early 1990s through 2013. Recent declinegilinnet landingsanmost likelybe attributed to
increased regulations on the larmgesh anchored giliet fishery. The thirdnost usedjear for
souhern flounder in recent years is the gig, with gig harvest increasing since 20084)Table
Landings from other gears@mnt for approximately two percent of the total landings and
include crab and peeler pots, crab and shrimp trdwlscandline, fykenets, and haul seines

(Table4).

Characterization of Trips

The annual number of commercial trips reporting landings of southern flounder averaged over
20,000 during 2008 to 2017 with a peak in 2009 (T&hldhe predominate gear by number of
trips andparticipants is the anchored largeesh giltnet fishery, followed by gigs and pound

nets respectively(Table5). Although largemesh gill nets account for the largest volume of trips

peryear, the average landings per trip is 61 pounds, which is less than the average landings per

trip for pound nets of 377 pounds.
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Table 4. Annual commercial southern flounder lamgk in pounds by gear type, 2008
2017. Numbers in parentheses are the percent of the total landings for each gear in
a given year(Source: North Carolina Trip Ticket Program
Year Gill Net Pound Net Gigs Other Total
2008 1,770,204 (68%,. 685,546(26%) 82,846 (3%) 63,793 (2%) 2,602,390
2009 1,658,074 (69%. 591,534 (25%) 84,303 (4%) 62,329 (3%) 2,396,240
2010 958,271 (57%) 571,151 (34%) 128,081 (8%) 32,054 (2%) 1,689,557
2011 652,810 (52%) 464,546 (37%) 113,414 (9%) 16,680 (1%) 1,247,450
2012 879,373 (53%) 569,388 (35%) 149,387 (9%) 47,989 (3%) 1,646,137
2013 1,096,060 (50%. 924,887 (42%) 118,489 (5%) 46,955 (2%) 2,186,391
2014 659,394 (39%) 860,216 (51%) 135,273 (8%) 18,628 (1%) 1,673,511
2015 392,339 (33%) 667,847 (56%) 130,277(11%) 12,422 (1%) 1,202,885
2016 361,570 (40%) 398,258 (44%) 126,983 (14%) 10,953 (1%) 897,765
2017 552,292 (40%) 697,814 (50%) 136,094 (10%) 8,416 (1%) 1,394,617
Average 898,039 (53%) 643,119 (38%) 120,515 (7%) 32,022 (2%) 1,693,694

*Percentages may not total 100% due to rounding.

Table 5. Annual trips, average landings per trip (APT), and number of participants (#PAR)

by gear type in the commercial southern flounder fishery, iIZ00B7.(Source:

North Carolina Trip Ticket Program
Pound Net

Tripst/ APT/ Gill Net Trips/ Trips / APT / Gig Trips/  Other Trips /
Year #PAR? APT/ #PAR #PAR  APT/#PAR APT/#PAR
2008 28,966 /90 / 1,23¢ 23,493/ 75/924  1,508/455/83 1,459/57 /140 2,510/25/413
2009 29,395/82/1,29¢  23,691/70/992 1,746/339/85 1,450/58/143 2,510/25/426
2010 20,408 /83/1,18:  15,134/63/837 1,610/355/84 2,283/56/226 1,384/23/329
2011 15,810/79/1,03¢  11,403/57/75¢ 1,370/339/63 2,076/55/212 963 /17 /250
2012 20,926 /79/1,202  14,713/60/855  1,754/325/84 3,000/50/288 1,462 /33 /291
2013 23,579/93/1,28¢  16,968/65/932  2,111/438/82 2,408/49/270 2,094 /22 /343
2014 18,121/92/1,22z  11,778/56/79¢ 1,806/476/88 2,655/51/316 1,887 /10 /373
2015 13,880 /87 /1,02¢ 8,465/46/674 1,803/370/81 2,616/50/307 1,002/12 /249
2016 13,336 / 67 / 94E 8,422/43/591 1,423/280/77 2,657/49 323  838/13/227
2017 17,963/78/1,04¢  12,363/45/712  1,908/366/88 2,752/49/310  943/9/237

Average 20,238/84/1,14¢

14,643 /61 / 80¢

1,704/ 377/ 82

2,336 /52 /254

1,559/21/314

1 The number of trips, average landings per trip, and number of participants are from all trips that
recorded southern flounder across all gear types including pound nets, gill nets, gigs, and other.
2 The annual number of participants cannot be summeedyag many individuals fish multiple
gears per trip.

The greater number of participants in the-gét and gig fisheries may be reflective of the

relative lower cost of gear compared to the monetary investment required for paurffoet

using other gears has occasionally represented the second highest number of trips in a given year,
but the average pounds per trip are low (T&hldJnlike the major gears, southern flounder
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catch from other gears is incidental rather than tacg@or further information see belowtime
Discards and Bycatch of Southern Floundectior). The number of trips and participants in the
fishery can be dependent on the weather as well as management regulations.

Landings by Season and Waterbody

Comnercial southern flounder landings and average dockside,\adueell as the averagece

per pound in North Carolinaary by season. The southern flounder commercial fishery typically
begins with the gig fishery in the early summer in the southerroptmt state (Core Sound

south) as fish availability is high and good weather allawsnicreased water clarity necessary

for giggers to see flounder when operating at night. During the late summer months, the gill net
fishery intercepts the southern flader that overwintered in the estuaries and have grown to

legal size. Gill net harvest typically begins in the western portions of the river systems in
Pamlico andAlbemarle sounds shifting downstream and eastward as the fish n{lgdGDMF

2019 seethe AchievingSustainable Harvesssuepape).

During the fall, flounder migrate into the ocean to spawn, influencing both the harvest in the gill
netand pound net fisherie8lthough gill nets and gigs are mobile gears that can follow fish, the
fall migrationcoincides with peak harvest for gill netsd pound net$?ound nets ar@passive

gear that rely on the migratiaa be productive. Therefore, tfieunderpound net fishery is not

active until the fall migration beginBor pound nets, harvest typically begins in Currituck Sound

in late August and early September following a north to south migration pattern, with Core
Sound harvesting flounder through November after the northern portion of the fishery has ended
(NCDMF 2019 seethe AchievingSustainable Harvesssuepape).

Data from the NCTTP include the waterbody in which the majority of the catch was caught
during each trip. The Albemarle SouRégion(includes Albenarle, Croatan, Roanoke, and
Currituck sounds as well as Alligator, Chowan, Pasquotank, Perquimans, and Roanoke rivers,
and Back Bay) and the Pamlico Sound Region (includes Pamlico Sound and Neuse, Pamlico,
Pungo, and Bay rivers) accounted foPa6f the pbtal southern flounder harvest from 2008 to
2017 (Tables). During this time period, the average rdatkside value was marginally greater

in the Pamlico Sound RegioReal pricesaccount for inflatiorby adjusting all valuet apre-
determinedaseyear, allowing prices across different years to reflect the same monetary value.

Commercial Discards and Bycatch of Southern Flounder

Since 2016, the minimum size limit to harvest southern flounder in the commercial fishery has
been 15 inche§L. Management measures, such as yardage restrictions, soak times, minimum
mesh size requirements, and pound net escape panels, are mggthive discardgNCDMF

2019) Any undersized southern floundéat are caught must be immediately returned to the
water (regulatory discard). Discards of undersized flounder primarily occur from gill nets, pound
nets, gigs, and shrimp trawls. In additional to regulatory discards, someileggfish are
discardedecause they may not be marketable due to the presence of injuries or sores
(unmarketable discards).
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Table 6. Commercial suthern flounder landings (millions of pounds) and average
dockside price per pound by area, 200&L7. Numbers in parentheses are the
percent of the total landings for each area for a given {@aurce: North
Carolina Trip Ticket Prograjn

Albemarle Sound Pamlico Sound  Core Sound and
Year Region Region South Statewide
2008 1.2 (44%) / $2.1¢ 0.8(31%)/$2.23 0.6 (25%) / $2.1: 2.7/ $2.17
2009 1.1 (44%)/%$1.91 0.9 ((37%)/$1.95 0.5(20%)/$1.9C 2.5/%$1.92
2010 0.4 (27%) / $2.14 0.9 (51%) / $2.2= 0.4 (23%)/$2.14 1.7/%$2.19
2011 0.1 (7%)/$2.15 0.8 (63%)/%$2.2C 0.4 (30%)/%$2.2c 1.3/%$2.21
2012 0.7 (40%) / $2.6¢ 0.6 (37%) /$2.71 0.4 (23%)/%$2.64 1.7/%$2.70
2013 0.9 (40%)/ $2.4¢ 0.9 (43%) /$2.6S 0.4 (17%)/$2.6z 2.2/$2.59
2014 0.5(32%) /$2.84 0.8 (48%)/%$2.9C 0.3 (20%)/%$2.97 1.6/%$2.89
2015 0.3 (28%)/$3.1t 0.5(44%)/%$3.17 0.3(28%)/%$3.21 1.1/%$3.18
2016 0.2 (20%) / $3.9¢ 0.4 (50%) / $4.04 0.3 (30%)/$4.0z 0.9/%$4.02
2017 0.3(23%)/%$4.02 0.7 (50%) / $4.0¢ 0.4 (27%) / $2.2= 1.4/%4.06
Average 0.6 (33%)/$2.7¢ 0.7 (44%) / $2.8¢ 0.4 (23%) /$2.7¢ 1.7/%2.79

*Percentages may not total 100% due to rounding.
Pound Nets

Data are not available to estimate discards ormdsase mortality of southern flounder from
commercial pound netslowever, this fishery is known to have discards (unmarketable and
regulatory). While the magnitude is unknown, patéase mortality is assumed to be relatively

low. Pound nets capture fish by entrapment, as opposed to gilling or entanglement, so southern
flounder discards, when culled in a timely and careful manner, can be released with a high

|l i keli hood of survival Additionally, pound
required to have escape panels. The escape panels cotaigeaiesh[a minimum of 5.75

inch stretch mesfiSM)] webbing and must be placed in all four bottom corners of the pound.
The required minimum mesh size in the panel is adequate to allow a large portion of undersized
southern flounder to escape while largerlegized flounder are retain€é@rown 2014; NCDMF

2017)

Gill Nets

Gill-net bycatch of undersized and unmarketable southern flounder commonly occurs in both
largemesh and smathesh anchored estuarine gill n&&gce January 2016jll nets landing
southern floundehave beemequired to have a minimum stretched mesh sizéxahcheso
minimize bycatch of subkegal southern flounde€ommercial giinet discards are monitored
through onboard observers in the estuarinengitlfishery.

Discard data from the observer program were used to calcstatetes obycatch, both ahet

mortality and postelease mortality, including years prior to the origination of the observer
program These estimategere incorporated into the most recent stock assessment (Flowers et al.
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